Isatin is synthetically a versatile substrate that can be used for the synthesis of large variety of heterocyclic compounds. 5-substituted isatins were treated with 2-amino-5-chlorobenzo phenone to form Schiff's bases. Spirothiozolidin-4-ones and 5'-methyl-spiro-4-thiazolidiones were synthesized Schiff's bases of isatins by treating with thioglycolic acid and thiolactic acid, respectively in the presence of 1,4-dioxane and anhydrous zinc chloride. The structures of the synthesized compounds were characterized by elemental and spectral analysis. These compounds were screened for their antioxidant activity by 2,2-diphenyl-1-picrylhydrazyl method. Compound A02 found to possess potent antioxidant activity compared to the standards ascorbic acid and butylated hydroxytoluene.
Short Communications
Heterocyclic chemistry is of great importance to the medicinal chemists because of their utility in medicine. Large numbers of heterocyclic compounds are being used as therapeutic agents. Isatin (1-H-indole-2,3-dione) and its derivatives possess diverse biological and pharmacological activities and are widely used as a starting material for the synthesis of a broad range of heterocyclic compound substrates for drug synthesis [1] . Isatin is a heterocyclic compound and derivatives of isatin possess biological activities such as antimicrobial [2] , antibacterial, antifungal [3] , antiviral [4] , antiHIV [5] , anticancer [6, 7] , antiproliferative [8] , antioxidant activity [9] . Spirocyclic systems containing one common carbon atom to two rings are structurally interesting [10] and naturally occurring substances being known for their wide range of biological activities [11, 12] . 4-thiazolidinone also possesses various important biological activities such as anticancer, antiviral, anticonvulsant, cardiovascular, antiinflammatory, analgesic activity, antidiabetic, antimicrobial, antihyperlipidemic, antituberculosis, antiparasitic, antiarthritic, antidiarrhoeal and antioxidant activities [13] . Free radicals can oxidize biomolecules viz. nucleic acids, proteins, lipids, DNA, lead to tissue damage and can initiate degenerative diseases. Oxidative damage plays a significantly pathological role in human diseases such as cancer, emphysema, cirrhosis, atherosclerosis and arthritis [14, 15] . Almost all organisms are protected to some extent against free radicals such as peroxide, hydroperoxide and lipid peroxyl damage by enzymes such as superoxide dismutase and catalase or compounds such as ascorbic acid (AA), tocopherols, phenolic acids, polyphenols, flavonoids and glutathione [16] . However, antioxidant supplements or dietary antioxidants may be sources of protection that the body needs to protect against the damaging effects of free radicals [17] . Presently synthetic antioxidants are widely used because they are effective and cheaper than natural antioxidants. By observing the importance of the above said problem, the isatin-based Schiff base and spiro isatin derivatives of spirothiozolidin-4-ones and 5'-methyl-spiro-4-thiazolidiones from 5-substituted isatin and 2-benzoyl-4-chloroaniline were synthesized following the steps given in figs. 1 and 2. The purity of the compounds was monitored by thin layer chromatography (TLC) and the structures of the products were confirmed by elemental and spectral analysis. All the newly synthesized compounds were
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screened for their antioxidant activity by 2,2-diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assay method.
All the chemicals used in this study were purchased from Sigma-Aldrich Chemicals and used without further purification. The compounds (A01-E03) were synthesized by reported method [18] . The melting points were determined by open capillary tube method and are uncorrected. The purity of compounds was confirmed by TLC using silica gel coated glass plates as the stationary phase and with suitable mobile phase.
Schiff bases (A01-A03) were synthesized by following method. An equimolar (0.01 mol) mixture of 2-amino-5-chlorobenzophenone and 5-substituted indole-2,3-dione was dissolved in ethanol (20 ml) with few drops of acetic acid. It is reacted under refluxing conditions. After the completion of reaction the content was cooled and kept overnight. The separated product was filtered and recrystallized using ethanol.
5-substituted
indol-2,3-dione based spiro-4-thiazolidiones (D01-D03) were synthesized by following method. A mixture of Schiff bases (A01) (0.01 mol) and thioglycolic acid (0.01 mol) was refluxed with 1,4-dioxane for 12 h in the presence of zinc chloride. The completion of reaction was monitored by TLC. After completion, reaction mixture was poured in ice cold water. The product formed was isolated, washed with water and recrystallized from ethanol to give compound D01. Similarly other compounds of D02 and D03 are synthesized from A02 and A03 by the same procedure.
5-substituted indol-2,3-dione based 5'-methyl-spiro-4-thiazolidiones (E01-E03) were synthesized by following process. A mixture of Schiff bases (A01) (0.01 mol) and thiolactic acid (0.01 mol) was refluxed with 1,4-dioxane for 12 h in the presence of zinc chloride. The completion of reaction was monitored by TLC. After completion, reaction mixture was poured in ice cold water. The product formed was isolated washed with water and recrystallized from ethanol to give compound E01. Similarly, other compounds of E02 and E03 were synthesized from A02 and A03 by the same procedure.
All the synthesized compounds were screened for antioxidant activity using the DPPH assay method [19] . Antioxidant data of all the test samples was summarized in Table 1 . The DPPH assay method depended on the reduction of purple DPPH to a yellow colored diphenyl picrylhydrazine and the remaining DPPH, which showed maximum absorption at 517 nm was measured. About 2 ml of various concentrations of the synthesized compounds or standards were added to 2 ml of DPPH solution (0.1 mM, 2 ml). After 20 min of incubation at 37° in the dark, the absorbance was recorded at 517 nm. AA and BHA (3-t-butyl-4-hydroxy anisole) was used as positive controls. The formula used for percent inhibition is as follows; %inhibition=(blank OD-sample OD/blank OD)×100.
Schiff bases were obtained by fig. 1 and 4-thiazolidiones derivatives were obtained by fig. 2 . The required starting material Schiff base (A01-A03) were synthesized from 5-substituted indole-2,3-dione, which was further on treatment with thioglycolic acid and thiolactic acid yielded the spirothiozolidin-4-ones (D01-D03) and 5'-methyl-spiro-4-thiazolidiones (E01-E03). 56 (s, 1H) The results of free radical scavenging activity of methanol solutions of compounds at different concentrations are shown in Table 1 . It is evident from these results that free radical scavenging activity of these compounds was concentration-dependent. The IC 50 values calculated (Table 1) indicated that none of the synthesized compounds were as active as the two standards AA and BHA as evidenced by the fact that the most active compound among the synthesized compounds is A02, which gave an IC 50 value of 38.3 µg/ml, while AA and BHA gave 8.08 and 11.59 µg/ml, respectively. Finally it can be concluded that new isatin derivatives of Schiff bases, spiro-4-thiazolidiones, 5'-methyl-spiro-4-thiazolidiones have been successfully synthesized and evaluated for their antioxidant activity. Maximum free radical scavenging activity was found in compound A02.
